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This invention relates to improvements in con 
trol devices for electric motors and particularly 
for electric motors used to drive refrigeration ap 
paratus. 

It is among the objects of the present inven 
tion to provide the driving motor of a refrigerat 
ing apparatus with an automatic control device 
which is adapted to control the operation of said 
motor in accordance with the varying tempera 
tures of a part of said refrigerating apparatus, for 
nstance, the evaporator thereof. 
A furtheir object of the present invention is to 

provide the contro device with a manually oper 
able mechanis, cSpable of adjusting the device 
to render the electric motor inoperative until the 
evaporator of the refrigerating apparatus is com 
pletely defrosted at Which time the higher tem 
perature thereof. Will effect operation of the de 
vice to again render the motor operative. 

Further objects and advantages of the present 
invention will be apprent from the following de 
scription. referece being had to the accompany 
ing drawing wherein a preferred embodiment of 
the present invention is clearly shown. 

In the drawing: 
Fig. 1 is a diagrammatic view illustrating one 

form of the present invention; 
Fig. 2 is a view similar to Fig. 1 provided how 

ever with an addi?ica defrosting mechanism; 
Fig. 3 illustrates the control device With still 

another fori), of alton Matic defrosting mecha.-- 
IniSi?; 

Fig. 4, illustrates the control Switch, and de 
frosting neciaXais of Fig. 3 in another position. 

Referring to tie drawing and particularly to 
Fig. 1, the motor which diirives the refrigerating 
apparatus is designated by the numeral i 2. 
This inditor 2 is to be controlled in accordiance 

with varying temperatures of the evaporator 2, 
shown in dot-and-dash line. The motor 20 has a 
starting winding 22 and a running winding 23; the 
Cine end of the starting winding 22 is joined with 
the one end of the running winding 23 at the point 
2$. A wire 25, electrically connected with the 
windings 22 and 23 at the point 24, leads to the 
one movable contact 26 of the switch 27, which. 
when closed, is adapted to connect wire 25 with 
the one power supply line 28. Another end of 
the starting winding 22 has a wire 29 connected 
thereto which leads to a condenser 30, then to the 
stationary contact 3 of the control switch 40. 
The other stationary contact 32 of this control 
switch has a wire 33 leading therefrom which 
wire is connected to the end of the running wind 
ing 23. 
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The motor control switch 40 comprises a main 
body portion 4 pivotally carried by the pin 42. 
This switch has two notches 43 and 44 providing 
seats for the contact arms 45 and 46 respectively. 
Contact "arm 45 has a contact 4 adapted to coop 
erate with stationary contact 3. A spring 48 
interposed between arm 45 and a pin 49 on the 
switch body 4 I will quickly flip arm 45 in one 
direction or the other to engage either the sta 
tionary contact 3 or stop pin 50, dependent upora 
the direction of rotation of the switch body 4, 
upon its pivot pin 42. Contact arm 48 has a 
contact 3 f adapted to engage contact 32, saidi 
Switch arm 46 being filipped toward contact 32 or 
toward the stationary stop pin 52 by spring 53 
interposed between arm, 46 and the anchor pin 
54 on switch body . 
The body 4 of the switch 40 has two oppo 

sitely disposed ears 55 and 56. A spring i has 
one end connected to the ear 55 of the switch 

, the other end being anchored to the sta 
tionary pin 58. This spring 57 is adapted to move 
the switch body 4 clockwise about its pivot pin 
42 and in response to Such clockwise movement 
arm, 45 will first be moved from engagement with 
itS stationary contact 3 by Spring 48 iinto -en 
gagement With the stop pin 50 after which arm 
46 will be moved by its spring 53 out of engage 
ment With its stationary contact 32 into contact 
with the stop pira 52. Thus it may be seen that 
under the effect of the spring 57 switch body 4 
is moved Successively to break first the starting 
circuit of the motor, then the running circuit 
thereof. 
The other ear 53 of switch body 4 i has one end 

of a thermo-electric element 60 electrically con 
nected therewith, the opposite endi of this elle 
ment being secured to one end 62 of the leve 
63 which lever is pivoted substantially centrally 
at its hub 6. A wire 65, connected to the lever 
63 at the end 62, is also electrically connected 
to thermo-electric element 60. This wire S5 leads , 
to the movable contact member 66 of Switch 2 
Which, When closedi, connects wire 65 With the 
other power supply line 68. 
As has been stated before lever 63 is pivoted 

or hingedly supported substantially centrally at 
its hlub 64. This hub 64, provided on the lever 
63 hingedly engages a seat in the stationary wall 
70. The hub 64 is maintained in yieldable en 

• gagement With said seat by a thrust block T f 
urged into engagement with the hub 64 by a spring 
72 interposed between said thrust block T and a 
stationary Wall T3 of the device. A thumb sc?ew 
T4 in the stationary wali 70 provides a stop for 



2 
lever 74 and may be adjusted to limit the clock 
wise movement Of Said lever, 
The end of lever 63 opposite end 62 is desig 

nated by the numeral 75. To this end of lever 
63 is connected one end of thermo-electric elle 
ment 76, the opposite end of which is secured to 
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via the body 4 f, thermal element 60, wire 65 and 
movable contact 56 of the switch 27. The start 

- ing and running circuits of the motor 20 being 

a thumb screw 77 adjustably carried by the sta 
tionary wall 78 of the device. A wire 80 is elec 
trically connected to the end of the thermo-elec 
tric element 76 secured to lever 63. This wire 
80 leads from the thermo-electric element 76 to 
one end of the secondary winding 8 of a trans 
former 82, the opposite end of said secondary 
winding having a wire 83 attached thereto which 
leads to one end of the heater coil 84 of the 
thermo-electric switch 85. This transformer 82 
has a primary winding 86, one end of which is 
connected to the wire 25 through the lead wire 
87, the opposite end being connected to wire 65 
through the Wire 88. 
The thermal switch 85 is im juxtaposition tro 

the evaporator 2 so that the bimetallic contact 
arm, 90 of said switch will be affected by the am 
bient temperature of said evaporator. One end 
of the heater coil 84 is electrically connected with 
said contact arm 90. This contact arm supports 
a contact 9 adapted to cooperate with station 
ary contact 92 which has a wire 93 leading there 
from and electrically connected to thermo-elec 
tric element 76 at the point 94. 
The thermo-electric elements 60 and 76 con 

nected to the respective ends 62 and 75 of the 
lever 63 are adapted to , control or actuate the 
switch 40 in accordance with and in response to 
current flow through Said elements. The thermo 
electric element 60 attached to the ear 56 of 
the Switch body 4 opposes the effort of spring 57 
to rotate said switch body clockwise. Normally 
these elements 60 and 76 maintain the switch 
body ? in the position as shown in Fig. 1, so 
that the arms 5 and 46 of said Switch 40 are 
in a position to cause engagement of their con 
tacts i and 5 with the respective stationary 
contacts 3 and 32 of Said Switch. A predeter 
mined current flow through either one of these 
thermo-electric elements 60 or 76 will result in 
heating up and consequent expansion thereof, 
thus permitting the spring 57 to become effec 
tive to rotate switch body ?? 4 clockwise to break 
said contact engagements and thus render the 
motor inoperative. If, when the switch 40 is in 
the position as shown in Fig. 1, and the main 
switch 27 is closed so that its movable contacts 
26 and 66 engage the power supply lines 28 and 
68 respectively, the motor circuits Will be com 
pleted as follows: Current will flow from the sup 
ply line 28 through movable contact 26 of switch 
27 across wire 25 to the point 24 where a divided 
flow will obtain. One circuit from point 24 leads 
through the starting winding 22, through wire 29 
and condenser 30 to the stationary contact 3 of 
Switch 40. From contact 3 the current will fiOW 
through contact 47 and its arm 5 to the body 
4 of the switch 40, thence through the thermo 
electric element 60 to the wire 65 connected with 

* said element at the end 62 of lever 63. From 
wire 65 the circuit will be completed through the 
movable contact 66 of switch 27 to the opposite 
power supply line 68. This completes the circuit 
through the starting winding of the motor 20. 
The other part of the divided circuit flows from 
point 24 through the running winding 23, wire 
33 to the stationary contact 32, thence through 
the movable contact 5 Í engaging contact 32, arm 
6 and thence back to the power Supply line 68 
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completed Will cause said motor to operate and 
drive the refrigerating apparatus. The first 
surge of the Starting current through the thermo 
electric element 60 is substantially large and thus 
will cause it to become heated and expand to a 
predetermined degree. Expansion of this elle 
ment 60 permits spring 57 to become effective 
to rotate switch body 4 clockwise about its pivot 
pin 42 and when this rotation is permitted for a, 
predetermined distance contact arm 45 will sud 
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denly be flipped counterclockwise by its spring 
48 so that contact 47 is disengaged from contact 
3 i and arm 45 will be moved into engagement 
with the stop pin 50. Now it may be seen that 
the circuit through the starting Winding 22 is 
broken while yet the circuit through the running 
winding 23 is maintained. The flow of current 
through the thermo-electric element 60 for ordi 
nary motor operation will not be sufficiently high 
tO cause increased heating and further eXpansion 
of element 66 and consequently spring 57 will 
not become effective to º rotate switch body 4 i 
sufficiently to disengage contact 51 from the con 
tact 32. However, if, under any circumstances 
the motor 20 is overloaded or is stalled, then an. 
abnormal flow of current through the running 
winding and also thermo-electric element 60 Will 
obtain resulting in a greater heating up thereof 
and a consequent greater expansion. This in 
creased expansion of element 60 due to the in 
creased current flow therethrough will permit 
spring 57 further to actuate switch body 4 clock 
wise about its pivot pin 42 so that the contact 
arm G Will be filipped by its Spring 53 int0 en 
gagement with the stop pin 52, breaking the 
motor circuit acroSS contacts 32 and 5. Thus 
it may be seen that thermo-electric element 60 
controls the starting circuit and also provides a 
protective device adapted to render the motor 
entirely inoperative if and when said motor is 
subject to abnormal operating conditions. 
The switch 40 of the present invention is 

adapted not only to control the starting and run 
ning of the motor in accordance with motor con 
ditions, but it also is adapted to control said 
motor in response to and in accordance with 
variations in temperature ambient to the evapo 
rator 2 of the refrigeration apparatus. When 
the temperature ambient to said evaporator 2 ! 
reaches or drops below the chosen reference tem 
perature Of , 40° . F., contact arm. 3 will fleX so 
that it urges its contact 9 i into engagement with 
the contact 92 thus completing the circuit includ 
ing the thermo-electric element 76, the secondary 
winding 8 of the transformer 82 and the heater 
coil 84 of thermal switch 85. Under these cir 
cumstances, this circuit will remain closed until 
the heater coil 84 radiates sufficient heat to over 
come the effect of the lower ambient tempera 
ture and thereby cause flexing of the thermo-ele 
ment or i strip 90 so that its contact - 9 i will be 
moved from engagement With contact 92 to break 
the circuit. Now thermo-element or strip 90 may 
cool and again fleX to close Said circuit. This 
operation of the thermo-element 90 is repeated, 
providing for intermittent closing and opening 
of this control circuit. When the closing inter 
vals of contacts 9 and 92 are of sufficient dura 
tion due to lowering temperature ambient to the 
evaporator 2, the current flow through the cir 
cuit will heat up the thermo-electric element 76 
and cause its expansion. The effort of spring 57 
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tending to rotate switch body 4 I clockwise, will 
eXert a pull on the thermo-electric element 60 
and a consequent pull on the end 62 of lever 63. 
This will take up the slack in element 76, caused 
by its expansion and thus, if such expansion is 
sufficient, spring 57 may actuate switch body 4 
to cause filipping of contact arms 45 and 46 to 
open their respective starting and running cir 
cuits of the motor, thereby rendering the motor 
inoperati'ye and stopping refrigeration. Now the 
evaporato may warm up and its ambient tem 
perature rise. 

Whea, the temperature ambient to the evapo 
rator E.In thus at the control or thermal switch 
8š I creases, the therma element 9 of Said 
Sytc?n V'yi be affected to decrease the energy 
passing trough the circuit including switch 85 
a:Za?i tše ühermo-electric element i S. As this 
erSergy level reaches the reset "yalue of switcn , 
terraco-electric elements 60 and 7 $ will again be 
effectiva to actuaite switch 30 to close the motor 
circuits, ER'di reestabilish refrigeration. 

, ordeº to vary the reference temperature so 
tha; ting evaporator 2 will operate cooler if de 
sižeti, adjusting rut i is actuated to shorten the 
terlinGardeiectric element í 3 thereby requiring E. 
greater fioYº; o current for a longer period of 
time to imea, said thermo-electric element suffi 
ciently to permit it to expand to the proper 
svºvitch Fripping length. On the other hand if a 
higher te perature is desired at the evaporator 
ühe adjusting screw 7 will be released, thus 
lengthening the thermo-electric element 76. 

ever $ has its hub 64 hingedly secured be 
tween the stationary seat 76 and the yieldably 
supported thrust-block T . Spring 72 urges block 
i ? agains; Šhe hub 64 of lever S3, the strength 
of the spring 72 being such that it will maintain 
a, predetermined normal stress upon the elements 
S8 and 73. However, if the operator actuates the 
adjustig nu? 7, tending to shorten the thermo 
electric element 86, spring 72 would yield and per 
mit the hub supporting block 7 to move down 
wardly in response to such adjustment of nut TT 
before any harmful stretching of the element 76 
would result. From this it may be seen that the 
reference temperature at the evaporator ? may 
be varied by adjusting nut or screw TT. If this 
Screw is actuated to shorten the element 76 and 
consequently exert an increased tension on the 
element 3 more current flow through these elle 
ments is necessary to provide sufficient expansion 
thereof to permit spring 57 to actuate the switch 
4 into the motor circuit breaking position. If 
the element 8 requires a greater current flow 
through it to heat it up sufficiently so that it may 
expand and permit actuation of the Switch 40, 
then naturally the period of closure of contacts 
S ! and 92 must be increased. As has been stated, 
contacts 9 and 92 engage by flexing element 90 in 
response to lowering temperatures ambient to the 
evaporator 2 i and therefore to increase the con 
tact-making intervall the ambient temperature 
must necessarily be of a lowering degree. It may 
readilly be seen that increased tension of the 
thermo-electric element 76 will require increased 
contact-making interval to provide the necessary 
energy sufficiently to warm up said thermo-elec 
tric element so that it can expand and permit 
operation of the switch 40 to control the motor 
circuits. 

Fig. 2 illustrates another form of the present 
invention. It differs only from that Shown in 
Fig. 1, in that here an automatic control for de 
frosting purposes is provided. All other control 
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devices and their circuits are, hovºrever, substan 
tially identical. In Fig. 2, iever $3 does no have 
its hub 64 yieldably supported as in Fig. 1, but 
on the contrary saidi hub 64 may be carried by 
any suitable stationary portion of the dievice. The 
parts and circuits of Fig. 2 identical with the 
parts and circuits of Fig. 1 are given the same 
reference numerals. 
The defrosting control mechanism of Fig. 2, 

comprises a lever i G iliyoted at the point j? ?. A 
spring 02, interposed between the ever 0 ani, 
a stationary part 33 Gíthae mechanisin urges the 
lever clockwise so that a Sportion thereof engageg 
the Stationary stop memer 04 when said ever 
is in normal positior?. Å adjustable scre?7 0 
carried by the stationary Fortion 36 of the nech 
anism provides a stof neiber for the leve, limi -- 
iting its moverneni? Žantially in a countercock 
Wise direction. Aina justable Screwy i is c 
ried by the lever 03 Kid forms Ein ac 
for Come end of the la Sir AC-electric elemen; 3 G C 
Fig. 2, the opposite end of saidi elemnet being eiec 
trically connected Yiyi ole end of the Secora?iary 
coil B of transforeF 32. The switch body ; 
of this Fig. 2 nas , dependiing lug i B. I: - 
Wardly extending angliº eind of ley } 
lies in the path of Ecvežiment of the lug i 3 
isever G is in its Moral position. TNFor 
spring 2, urging ever 33 agains, stop a G. 
CalSes Said lever do E3Kert a predetermined Se 
Sion upon the the ?o-electric ellermet 7., "This 
elenment, acting through lever 63, the said Ježkerts 
normal tension ugom time thermo-electric ele. 
ment 6G of the switch ?í. Under these normali 
conditions automatic control of the motor G i 
accordance with termperatures ambient to the 
evaporator 2 as previously described is obtained. 

Prolongedi use of the refrigeration apparatus 
generally results in frosting of the evaporator. 
This frosting on the evaporator may be elim 
inated by stopping the motor and discontinuing 
refrigeration. To defrost, the operator ezker?s a 
presslire Upon the right end of the ever i jí mnoy 
ing said lever counterclockwise until it engages 
the stop screw S. This counterclockwise move 
ment of lever i 0 removes its angular end à out 
of the path of movement of the lug i 0 of Switch 
10. It also causes slackening of the thermo 
electric element ? 3 and consequently the thermo 
electric element 6. Slackening of element 6G 
permits spring 57 to become effective to rotate 
the switch i clockwise causing the contact arms 
5 and 46 of the switch to be moved to circuit 
open positions where they will engage their re 
spective stop pins 50 and 52 and thus render the 

º motor inoperative. 
Under normal operating conditions, the clock. 

wÍse rotation of the switch body by spring 37 is 
limited by the angular end í f f of lever 100 lying 
in the path of movement of the lug f f 0 on said 
switch body 4. However, when this lever 400 is 
moved to the defrosting position, the angular por 
tion l thereof is moved out of the path of move 
ment of the lug i f 0 of the switch body 4 so that 
under this defrosting condition spring 5 may 
rotate switch body 4 clockwise through a greater 
range than normally, in fact it may rotate the 
body of the switch until its lug f 0 will engage 
stop pin t i 2. Release now, of the lever by the 
operator will not permit it to return to normal 
position for the end of its angular portion f f f will 
engage With and ride upon the end of lug í 0 on 
the switch body, thus holding said lever i O0 in 
the defrosting position in which elements 60 and 

5 76 are properly slacked, 
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The refrigeration cycle now being discontinued 

due to the motor being rendered inoperative, 
evaporator 2 ! will gradually grow warmer and 
as the temperature ambient thereto rises to and 
above the reference temperature contact-carry 
ing-bimetallic strip 90 will flex to move its con 
tact 9 out of engagement with the cooperating 
contact 92 to break the circuit through the 
thermo-electric element 76. Now the element 76, 
not subjected to heat due to current flow there 
through will cool and contract. Eventually 
thermo-electric element 76 will , cool sufficiently 
to cause a contraction therein which will result 
in a pull upon the lever 63 to move it clockwise 
about its hub 64. Clockwise movement of lever 
63 must necessarily tension thermo-electric elle 
ment 60 resulting in a rotation of the switch body 
4 { counter-clockwise about its pivot pin 432 and a 
reclosing of contacts 47-3 í and 5-32 to estab 
lish motor operation. Such rotation of the 
switch body 4 will move the lug i 10 thereof 
from engagement with the end Surface of the 
angular portion ! ! of lever f00. When this 
occurs spring 02 will quickly move the lever i 30 
into its normal position as shown in Fig. 2 in 
which the lever will again engage the stop 
member or block 04. Now the lever under the 
effect of spring 02, will again normally tension 
element 76 and by acting through lever 63, said 
element 76 will properly tension the thermo 
element 69 for normal motor operative control. 

- Naturally screws 05 and 07 are so adjusted 
that the refrigeration cycle is reestablished only 
after the evaporator 2 i has been properly de 
frosted. 
The control mechanism illustrated in Figs. 3 

and 4 is substantially identical with that shown 
in Fig. 2, the only difference being in the de 
frosting control mechanism. 
The defrosting control mechanism of FigS. 3 

and 4 comprises a lever 20 pivoted at its one 
end at the point 20. The thermo-electric elle 
ment 76 of Figs. 3 and 4 has one end attached 
to the lever 200, the other end to the lever 63. 
Beneath the lever 200 there is provided an º ad 
justable stop screw 202 threadedly carried by 
any suitable stationary part 203 of the mecha 
nism. A spring 2043 interposed between lever 
200 and a stationary part 205 of the mecha 
nism normally urges the lever 2 into engage 
ment with the adjustable stop screw 200 there 
by tending to Stretch the thermo-electric elle 
ment 76, this tension being variable by the ad 
justment of the screw 2002. An extension 26 on 
the lever 200 has a portion 207 adapted to be 
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engaged by a hump 208 in the detent strip 209 , 
as will be described. This detent Strip 299 has 
its one end anchored to the rigid pivot pin 42 
of the switch 40. A second hump 20 in said 
Strip and adjacent its Outer free end normally 
rests upon the inner cylindrical end 2 of de 
frosting button 22, which has its main body 
portion 2 3 Slidably Supported in a Stationary 
portion 2 4 of the device. An annular groove 
25 is provided between the body portion 213 
and the cylindrical portion 2 of the defrost 
ing button. 
The switch body portion 4 has a depending 

lug 26 which i moves beneath the plane of the 
detent strip 2009. However, lug 26 has an 
angular extension 2 projected upwardly so as 
to engage said detent strip 209 when the switch 
body 4 is in normal position as shown in Fig. 
3. Normally then detent strip 209 is heldi so 
that its hump 208 is not engageable with the 
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this operated position. 
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portion 207 of lever 200, the angular extension 
27 of lever 200 of body lug 26 holding it in 
this position as well as the hump 20 of strip 
209 resting upon the cylindrical portion 2 of 
the defrosting button. When the defrosting 
button is in normal position its inner end merely 
touches the extension 206 of the lever 200. Un 
der these conditions normal tension is main 
tained on the thermo-electric elements 60 and 
76 of Fig. 3, permitting them to perform their 
normal function of motor control in accordance 
with variations in the temperature ambient to 
the evaporator 2. 

If it is desired to defrost, the attendant pushes 
upon the defroster button 22 from the position 
shown in Fig. 3 into the position shown in Fig. 
4. By so pushing the defroster button 2 2 lever 
200 is moved clockwise about its pivotal point 
20 so that it will engage the stop pin 220 in 
Which position the portion 207 of said lever is 
adapted to be engaged and retained by the hump 
portion 208 of the detent strip 209. This op 
eration of the button 22 also places the annu 
lar groove 25 in alignment with hump 20 pro 
viding a space into which said hump may fit as 
shown in Fig. 4. The shifting of lever 200 clock 
Wise until the stop pin 220 is engaged, slackens 
the thermo-electric element 76. The thermal 
element 60 will therefore also be slackened for 
both elements 60 and 76 are mechanically con 
nected through the pivoted lever 63. This 
slackening of element 60 permits the switch 
Spring 57 of Fig. 3 to become effective to rotate 
switch body 4 clockwise about its stationary 
pivot pin 42, thus moving the extending lug por 
tion. 27 of the switch body away from the de 
tent strip 209. Now said detent strip may move 
So that its hump 208 will engage and retain por 
tion 207 of the lever 200 to hold said lever in 

At the same time hump 
20 will have entered the annular groove 25 
of the defrosting button 22 to hold said button 
in this operated position. Naturally when the 
Switch body 48 is actuated clockwise by spring 
5 contact arms 45 and 46 of the switch will be 
moved from contact engaging position into en 
gagement With the respective stop pins 50 and 52 
thereby rendering the electric motor inoperative 
a?d Stopping refrigeration. 

:All adjustments are made initially so that 
When the evaporator has properly been i de 
frosted the element 76 will have cooled and con 
tracted sufficiently to so tension the thermal 
element 60 that it will actuate the switch body 
43 counterclockwise against the effect of Spring 
57 thereby again actuating the contact arms 5 
and g6 into circuit-making position to reestab 
lish refrigeration. When the thermal element 
80 actuates the switch body g counterclockwise, 
lug 27 of the Switch will strike the detent plate 
209 and thereby move it counter-clockwise so 
that its humps 268 and 20 disengage lever pOr 
tion 207 and the defrosting pin or button 22. 
This permits return of the defrosting button 22 
and the lever 200 to their normal positions in 
which said lever 200 engages the adjusting screw 
202 thereby permitting the spring 204 to again 
exert its normal tensioning pressure llpOn the 
thermo-electric element i 6. 

In the present invention applicants have OrO 
Vided an automatic control device for an electric 
motor, particularly used to drive refrigeration 
apparatus, this automatic control device regulat 
ing the operation of the motor in accordance 
With temperatures, ambient to the evaporator of 
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the refrigeration apparatus. The device is set 
initially so that if the temperature ambient ?0 
the evaporator rises above a predetermined ref 
erence temperature the device Wii render the 
motor Operative to, institute refrigeration and 
thus bring the temperature down to a predeter 
mined degree. When on the other hand, the 
temperature ambient to the evapora?ilor drops 
below the predetermined reference teigperature 
then the device becomes effective ito render the 
motor inoperative causing a cesSation in refrig 
eration. 
The invention also provides for Sa, inaanual con 

trol operable to render the mot0' inoperative for 
defrosting purposes, which, When completed, 
causes the manual contro ito be released to Set 
the device to its normal position for 320ižšia *re 
frigeration control. 
While the embodiment of the pirSSent if Wen 

tion as herein disclosed, constitutes a prefeÍTred 
form, it is to be understood that other forms 
might be adopted, all corning within the Scope 
of the claims which folloW57: 
What is claimed is as folioWS: 
1. in a device of the character described, the 

combination of an electric Imotor having Starö 
ing and running circuits adapted to be CONIA ecë 
ed to a source of electrical energy; of a Switch 
for controlling said circuits; thermo-Selectric 
means for effecting actuation of Said SVWitch in 
accordance with current flow through Said motor 
circuits; a second thermo-electric means line 
chanically connected to the first mentioned 
thermo-electric means and adapted in reSpOnSe 
to current flow therethrough to move Said first 
mentioned means to effect actuation Of the 
switch; a source of electrical energy connected 
to said second thermo-electrical means; andi a, 
thermal switch independent of and remote f'Om 
the motor, in circuit with said secondi means and 
its source of energy for controlling the energiza 
tion of said means by Said current Soul' Ce i a C 
cordance with temperatures ambient only to. Said 
thermal Switch. 

2. In a device of the character described, the 
combination with an electric motor haWing a 
starting and a running circuit adapted to be coni 
nected to a source of electrical energy; of a Switch 
adapted to control said circuits; means for actul 
ating said Switch in accordance With current filoW 
through both motor circuits; a thermo-electric 
member mechanically connected to said Switch 
actuating means for actuating the switch through 
said means; and a control circuit connected to 
the thermo-electric member, saidi circuit includ 
ing a winding of an energy translating device fed 
from the source of electrical energy and a ther 
mal switch independent of and remote from the 
motor, said thermal switch controlling the ener 
gization of the thermo-electric member by the 
energy translating device in accordance with 
temperature conditions ambient only to said 
thermal SWitch. 

3. In a device of the character described, the 
combination with an electric motor having start 
ing and running circuits adapted to be connected 
to a source of electrical energy; of a Switch in 
said circuits; thermo-electric means effecting ac 
tuation of said switch in accordance with cur 
rent filow through said circuits; a member me 
chanically secured to said thermo-electric means 
and adapted bodily to move said means to effect 
actuation of the switch; and means remote from 
the motor, comprising a transformer having a 
circuit connected to the source of energy and 
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? 
another to said member and a thernal switch 
connected to Said member and adapted to render 
said transformer effective to energize said mem 
ber to actuate the thermo-electric means in re 
sponse to temperature variations ambient to said 
thermal sWitch. 

4. Control apparatus for an electric motor hav 
ing Starting and running windings adapted to be 
brought into circuit With a source of electrical 
energy; a Switch for opening and closing the cir 
cuits of both Said Windings; a temperature re 
sponsive actuator for said switch, in circuit with 
both Said Windings and rendered effectiye by vari 
ations in current flow through said windings; a, 
thermai member mechanically connected to Said 
actuator and adapted to exert a push or pull upon 
Said actuator for moving the switch to open or 
close the notor circuits respectively; a trans 
former na Wing one circuit connected to the source 
Of electrical energy and the other circuit cog 
nected to the thermal member and adapted to 
energize and heat it whereby Said member Willi 
eXpand to eXeri a push on said actuator; and, g, 
ühermal switch, remote from and independent of 
the motor, amad in circuit with the transforine 
and themal member and adapted to controli ühe 
Energization of Said thermal member in accordi 
ance With Varying temperatures ambient to said, 
thermal, Switch. Qaly. 

5. Control apparatus for an electric motor hay. 
ing Starting and running circuits adapted to be 
COMinected to a Source of electrical energy; a ther 
mo-electric Switch for controlling said circuits i 2. 
accordance with current flow therethrough; a 
thermo-electric member; a transformer connec 
ed to Said Source of energy and to said member 
for energizing Said member to effect expansion 
thereof; a thermal switch remote from the motor . 
in circuit with the thermo-electric member for 
COintrolling the effect of the transformer on said 
member in accordance with temperature varia 
tions ambient to said thermal switch; and a le 
Ver mechanically connecting the thermo-electric 
member With the thermo-electric switch for actul 
ating the latter in accordance with actuation of 
the thermo-electric member. 

6. In a device of the character described, the 
combination With an electric motor having start 
ing and running circuits adapted to be connected 
to a SOUrce of electrical energy; a switch for con 
trolling said circuits; two thermo-electric actua 
tors for said Switch, the first being directly con 
inected to the switch and acting only in accord 
ance With current flow through the motor to ef 
fect Operation of Said switch, the second actuator 
being mechanically attached to the first and 
adapted in response to current flow therethrough 
to effect actuation of the switch by increasing or 
decreasing its pull on said first actuator; a trans 
former having one winding connected to the 
Source of electrical energy, the other winding 
Connected to Said second actuator for energizing 
it; and a thermal switch remote from the motor 
and in circuit with the transformer and adapted 
to control its energization of the second actuator 
in reSponse to and in accordance with tempera 
ture variations ambient only to said thermal 
Switch. 

7. Control apparatus for an electric motor hav 
ing Stalting and running windings adapted to be 
connected to a source of electrical energy, of a 
Switch having a thermal element in circuit with 
both windings of the motor and adapted in re 
Sponse to predetermined current flows there 
through to actuate the switch to control the 
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starting circuit and to provide overload protection 
to the motor; and a separate circuit independent 
of the motor circuit adapted to effect operation 
of the switch by said thermal element independ 
ently of current conditions in the motor circuits, 
said separate circuit including a thermal member 
mechanically connected to said thermal element 
and adapted to move said element bodily, a trans 
former in circuit with the source of energy and 
also with said thermal member for energizing it 
and a thermal switch remote from the motor and 
in circuit with the transformer and thermal 
member and adapted, in response to variations in 
temperature ambient only to said thermal Switch, 
to provide recurrent electrical impulses in Said 
transformer and thermal member. 

8. A control device for an electric motor hav 
ing starting and running windings adapted to be 
connected to a source of electrical energy, i a 
switch in circuit with said windings, a thermal 
element for actuating said switch in response to 
variations in current flow through. Said WindingS; 
a thermo-electric member mechanically connect 
ed to said thermal element; a transformer having 
windings in circuit with the source of energy and 
with said thermo-electric member; a thermal 
switch in circuit with the transformer and the 
thermo-electric member and remote from the 
motor, said switch being adapted to render the 
transformer effective to energize the thermo 
electric member for bodily actuating the thermal 
element to actuate the switch in response to vari 
ations in temperature ambient to said thermal 
Switch only; and manually operable means for 
adjusting the thermo-electric member to Wary its 
current requirements and thereby also vary the 
temperature requirements ambient to the ther 
mal Switch necessary to effect actuation of the 
SWitch in circuit With the motor WindingS. 

9. A control device for an electric motor adapt 
ed to be connected to a SOUurce Of electrical en 
ergy comprising in combination, a switch having 
a thermo-electric actuator for operating said 
switch to control the motor in accordance with 
current flow therethrough; a conductor bar haW 
ing one end anchored, the other end mechani 
cally connected to the said thermo-electric actu 
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with the source of energy and with said conduc 
tor bar and adapted to provide a current flow 
therethrough for heating it to effect actuation of 
the switch to stop the motor; and a temperature 
responsive switch in circuit with said translating 
device and conductor bar and remote from the 
motor for controlling the translating device to 
render it effective and ineffective to energize the 
conductor bar in response to predetermined loW 
and high temperatures respectively, ambient to 
Said temperature responsive Switch. 

11. A control device for an electric motor 
adapted to be connected to a source of electrical 
energy comprising in combination, a switch hav 
ing a, thermal actuator for Operating the SWitch 
to control the motor in accordance with current 
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ator and adapted to expand when heated; a 
transformer having a winding connected to the 
Source of energy and another in circuit With the 
conductor bar and adapted to energize and there 
by heat it; and a thermal switch remote from 
the motor and in circuit with the transformer 
and conductor bar and adapted to render Said 
transformer effective to energize the conductor 
bar to effect actuation of the motor control switch 
in response to a predetermined drop in tempera 
ture ambient to said thermal SWitch and to ren 
dier the transformer ineffectiWe, causing deelner 
gization of the conductor bar to effect actuation 
of the motor control SWitch in reSpOnSe to a pre 
determined rise in the temperature ambient to 
said thermal SWitch. 

10. A control device for an electric motor 
adapted to be connected to a source of electrical 
energy, comprising in combination, a switch for 
controliing the operation of the motor; a thermo 
electrice member adapted to effect actuation of 
said Switch in accordance With current flow 
through the motor; a conductor bar adapted to 
expand in response to being heated, said bar be 
ing anchored at one end, the other end being me 
chanically attached to said thermo-electric mem 
ber so as to actuate the Switch through i said 
member; an electric translating device in circuit 
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flow therethrough; a transformer connected to 
the source of electrical energy; a thermal switch 
remote from and independent of the motor and 
connected to the transformer to control itS ef 
fectiveness in accordance With Warying tempera 
tures ambient to Said thernmal SWitch; and a 
thermo-electric actuator mechanically connected 
to the thermal actuator Of the motor control 
Switch and electrically connected to the trans 
former circuit incituding the thermal Switch and 
adapted to actuate the motOr control º SW?tch 
through its thermal actuator in accordance With 
the operation of Said thermal Switch. 

12. A COintrol device for an electric motor 
adapted to be connected to a Source of electrical 
energy comprising in combination, a transformer 
having One of its circuits connected to the Source 
of energy; a thermal switch remote from the 
motOir, in circuit With the Second transformer 
Circuit and adapted to controll the effect of the 
Second transformer circuit in accordance With the 
Varying temperature ambient to said thermal 
SWitch; a conductor bar anchored at One end, 
Said bar being in circuit º with the s?cond trans 
former i circuit and thermal switch and adapted 
to expand or contract in accordance with current 
flow therethrough; and a motor control Switch 
having an actuator adapted to operate said switch 
in accordance With current flow through the 
actuator and motor, said actuator being mechan 
ically connected to the free end of said conductor 
bar Which is thus adapted to move the motor 
C0ntrol SWitch through Said actuator and in re 
SpOnse to the varying temperatures ambient 'o 
the thermal SWitci. 

13. A control device for an electric motor hav 
ing Starting and running circuits adapted to be 
connected to a source of electrical energy, the 
Combination with a switch for controlling said 
Circuits; thermo-electric means in both motor 
circuits for actuating said switch in accordance 
With Current flow therethrough; a second thermo- , 
eiectric means independent of the motor cir 
Cuits, connected to the first thermo-electric 
meanS and adapted to use it as a mechanical link 
to actuate said switch; a transformer, connected 
to the Source of energy for providing current filow 
to the Second thermo-electric means to effect 
actuation of the switch; and a switch in circuit 
With the transformer and seccnd thermo-electric 
ImealInS and adapted to contro current filow from 
the transformer to the second thermo-electric 
means in accordance with temperature condi 
tions ambient only to said last mentioned 
SWitch. 

14. In a device of the character described, the 
Combination With an electric motor having start 
ing and running circuits adapted to be connected 
to a Source of electrical energy; a switch adapted 
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to control said circuits, said switch having a 
thermo-electric member adapted to actuate the 
switch din accordance with current flow through 
the motor circuits;, a pivoted lever having said 
thermo-electric member attached to its one end; 
a conductor bar anchored at one end, its other 
end being secured to the other end of said lever, 
said bar expanding or contracting in accordance 
with its temperature, a transformer connected to 
the source of energy and having a winding in 
circuit with said bar and adapted to energize it 
to heat it; and a temperature responsive switch, 
remote from the motor and in circuit with the 
transformer and bar and adapted to control 
energization of Said bar by the transformer in 
accordance with varying temperatures ambient 
to said temperature responsive switch for effect 
ing actuation of the motor controlling switch by 
the said bar acting through the pivoted lever and 
thermo-electric member. 

15. In a device of the character described, the 
combination with an electric motor having start 
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ing and running circuits adapted to be cºnnected 
to a source of electrical energy; a switch for con 
trolling said circuits; a manually * adjustable 
anchorage; a pivoted lever, two thermo-electric 
members, one of which is connected between one 
end of said lever and the switch and being conr 
nected with both motor circuits and energized 
thereby for actuating the switch in accordance 
with current flow through said circuits, the other 
member being connected between the Other end 
of the pivoted lever and said anchorage and 
adapted when energized to move Said lever to 
actuate the Switch through the said one member 
acting as a mechanical link; means independent 
of the motor and connected to the Source Of 
electrical energy for energizing said other mem 
ber; and a therma switch for controlling the 
effect of said energizing means in accordance 
with temperatures ambient to said thermal switch 

20 Which is remote from the motor. 
CALVIN J. WERNER. 
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